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FIELD OF THE INVENTION 

The invention relates to a rear-view unit for motor-vehicles with at least 
one external rear-view mirror with a housing, with at least one pivotable 
mirror glass, with at least one electric servomotor for pivoting at least 
the mirror glass about a positioning axis, with a mirror switch remote 
from the housing to connect the at least one servomotor with a current 
supply via at least one electric line. 

BACKGROUND OF THE INVENTION 

Rear-view units of the generic type, in particular for commercial vehi- 
cles, as a rule have two servomotors for each mirror glass of an external 
mirror, in order to ensure adjustments about a horizontal and/or vertical 
positioning axis. The associated control switch or switches are in the 
driver's cabin or in the passenger cabin of the vehicle. In like manner 
the mirror glasses are usually provided with a heating which is equally 
actuated by an on-off switch from inside the driver's cabin. Finally, in 
some countries the housings of the external rear-view mirrors are pro- 
vided with an additional lamp equally actuated by an on-off switch from 
the driver's cabin. These numerous electric consumers in the external 
rear-view mirror or in the external rear-view mirrors necessitate com- 
paratively thick and expensive cables between the switches in the driv- 
er's cabin and the electric consumers situated outside the driver's cabin 
in the external rear-view mirror or mirrors. On the one hand this is 
rather costly, and on the other hand this complicates any subsequent 
equipment of a motor-vehicle with electrically adjustable external reaj£) 
view mirrors, when the vehicle had before only been provided with one or 
several manually adjustable, but heatable external rear-view mirrors. 

So-called multiplex systems for motor-vehicles have been disclosed for * 
instance by DE 25 06 073 C2. In this case a ring line to which a trans- 
mitting unit is associated is provided within a motor-vehicle. Each 
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consumer is associated with a receiving unit. The instructions coded in 
the transmitting unit and entered via a plurality of actuating switches 
are decoded in the receiving unit connected in series before the associ- 
ated consumer so that the corresponding consumer is triggered. Such 
multiplex systems only have one transmitting unit; but as a rule they 
have as many receiving units as consumers. The triggering of several 
consumers via one receiving unit is not possible. Further, a breakdown 
of the multiplex system will cause the electricity supply of the whole 
vehicle to collapse. Compared with this the electricity supply of the 
external rear-view mirrors of a motor-vehicle is of no substantial 
importance for the reliability of operation of the vehicle, since the 
external rear-view mirrors can always be adjusted manually. This possi- 
bility of manual adjustment is ensured by friction clutches generally 
provided for electrically actuatable external rear-view mirrors. 

SUMMARY OF THE INVENTION 

It is therefore the object of the invention to embody a rear-view unit of 
the generic kind such that costly cables are avoided and subsequent 
equipment with electrically adjustable external mirrors is possible. 

This object is attained in accordance with the invention by the the 
mirror switch being connected to a transmitting unit and the at least one 
servomotor being connected to a receiving unit of a multiplex system 
arranged in the housing and by the at least one electric line being in 
the form of a data bus between said transmitting unit and said receiving 
unit. According to the invention a multiplex system is provided requiring 
only one or at maximum two electric lines between a control unit located 
in the driver's cabin and an external rear-view mirror with an arbitrary 
number of electric consumers. Since thick cables are very expensive, even 
the first equipment of a vehicle is economic, the transmitting unit and 
the receiving unit not being more expensive than the cables. Even the 
production of the vehicle is simplified, since the decision of whether or 
not to install motor-adjustable external rear-view mirrors only has to be 
made when the vehicle is virtually finished, since in each case only one 
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or at maximum two lines have to be provided for each external rear-view 
mirror. Subsequent equipment is feasible in a simple manner, too, the 
more so as one or two lines leading to an external rear-view mirror are 
as a rule anyway available, since these are regularly provided to be 
5 heatable even when they are only manually adjustable. It is also possi- 
ble to trigger all the electric consumers arranged in an external reaiQ 
view mirror only via one pair of lines simultaneously supplying them 
with current. 

10 An embodiment with the usual structure of motor-adjusted external rear£) 
view mirrors consists in that two servomotors are provided for each 
mirror glass, which are connected to the receiving unit. 

The embodiment according to which at least two external rear-view 
15 mirrors are provided with a receiving unit each and are connected with a 
common transmitting unit via data busses ensures that two external reai£) 
view mirrors each with a receiving unit can be triggered independently 
of each other by a single control unit with a single transmitting unit. 
By the embodiment according to which at least one mirror glass is pro- 
20 vided with a heating, which is connected to the receiving unit, and 

according to which an on-off switch for the heating is connected to the 
transmitting unit, it is possible to trigger the heating of at least one 
mirror glass via the multiplex system. By the embodiment according to 
which at least one lamp is arranged on the housing and is connected to 
25 the receiving unit and according to which an on-off switch for the lamp 
is connected to the transmiting unit, it is possible to trigger the 
additional lamp via the multiplex system. 

By the at least one servomotor being connected with a rotary position 
30 indicator, which is connected to the receiving unit, and by the trans- 
mitting unit being provided with at least one storage location triggerable 
by way of a storage location key and a storage switch to store and re- 
peatedly trigger a predeterminable position of the at least one mirror 
glass the multiplex system can additionally be coupled with a memory 
35 system allowing a plurality of drivers to choose the individual position 
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of the mirror glass or the mirror glasses only once, to fetch this date by 
pressing a key and to readjust the individual position. In like manner a 
totally different position of the mirror glasses can thus be stored and 
fetched for a single driver, for example for normal driving and backward 
5 manoeuvres. 

When driving trucks there is the problem that in particular during 
manoeuvring and also for driving around narrow street corners, when the 
truck is extremely turned in, the end of the trailer or semi-trailer gets 

10 out the visual range of the rear-view mirror. Thus, it is no longer pos- 
sible to control by means of the mirrors whether the end of the trailer 
runs over the curb or any other obstacle. As a consequence, the driver 
must control manoeuvring by trying to get a direct view of the end of 
the trailer, which does not particularly serve to make driving safer and 

15 more comfortable. 

The basic solution of this problem is given by an embodiment of the in- 
vention according to which the transmitting unit of the multiplex system 
is associated with an angle detection equipment detecting the angle be- 

20 tween the longitudinal axes parallel to the direction of travel of the 

truck and trailer, by means of which equipment the position of the mirror 
glass or glasses is automatically adjustable corresponding to the angle 
via the multiplex system. Accordingly, the transmitting unit of the multi- 
plex system is provided with an angle detection equipment detecting the 

25 angle between the longitudinal axes of truck and trailer parallel to the 

direction of travel, by means of which equipment the position of the cor- 
responding rear-view mirror or mirrors can be corrected automatically 
corresponding to the angle between the two parts of the vehicle via the 
multiplex system. The mirrors or mirror glasses are moved about their 

30 vertical axis tracking the angle between the two parts of the vehicle, 
whereby it is ensured that in particular when driving round narrow 
street corners or during manoeuvring the end of the trailer can be 
controlled by way of the corresponding rear-view mirror. This tracking 
can take place continuously or by steps of for instance 10°. 
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According to another embodiment the angle detection equipment comprises 
at least one angle transmitter responding to a change of angle between 
the truck and the trailer and an evaluation unit to generate control 
signals for the adjustment of the mirror position, the input of which 
evaluation unit is connected with the angle transmitter, and the output of 
which evaluation unit is connected with the transmitting unit. 

According to another embodiment the angle transmitter is an incremental 
transducer by means of which an angle mark on the trailer is detectable. 
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According to another embodiment two distance sensors each arranged in 
the vicinity of the side walls of the truck facing away from one another 
are provided as angle transmitters, by means of each of which a signal 
can be generated for the evaluation unit, which signal corresponds to the 
15 respective distance between the lateral regions of the front of the trailer 
in the vicinity of the side walls and the distance sensors. 

Further advantages and details of the invention will become apparent 
from the ensuing description of three examples of embodiment of^, 
20 invention taken in conjunction with the drawing. 

P&i CL BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 shows an external rear-view mirror with two mirror glasses and a 
25 control unit, 



P Fig, 



2 shows two external rear view mirrors each with a mirror glass 
and a common control unit, 



30 Fig. 3 shows an external rear-view mirror with a control unit according 
to Fig. 1 with a memory system for the mirror position being 
provided additionally, 

Fig. 4 shows an external rear-view mirror with a control unit with a 
35 memory system according to Fig. 3, with parts of an adjustment 




6 

device for the mirror position being provided additionally, and 

Fig. 5 shows a diagrammatic plan view of a tractor with further parts of 
the adjustment device. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The embodiment illustrated in Fig. 1 is a diagrammatic representation of 
an external rear-view mirror 1 for commercial vehicles, in particular 
10 trucks, of which the housing 2 is only roughly outlined by a dashQ 

double-dotted line. The external rear-view mirror has two mirror glasses 
3, 4 adjustable about positioning axes 5, 6 and 7, 8, respectively. A 
servomotor 9, 10 and 11, 12, respectively, is provided for the adjustment 
of each mirror glass 3 and 4, respectively, about their two positioning 
15 axes 5, 6 and 7, 8, respectively. The servomotor 9 serves to pivot the 
mirror glass 3 about its horizontal positioning axis 5, i.e. it pivots the 
mirror glass vertically. The servomotor 10 serves to pivot the mirror 
glass 3 about its vertical positioning axis 6, i.e. it pivots the mirror 
glass 3 horizontally. Correspondingly, the servomotor 11 serves to pivot 
20 the mirror glass 4 about its horizontal positioning axis 7, i.e. it pivots 
the mirror glass 4 vertically. Finally, the servomotor 12 serves to pivot 
the mirror glass 4 about the vertical positioning axis 8, i.e. it pivots 
the mirror glass 4 horizontally. 



V 

&£ t CL 



25 The mirror glass 3 is in usual manner provided with a heating 13, while 
the mirror glass 4 is provided with a heating 14. As it is prescribed in 
some countries, a lamp 15 can be provided at the top of the housing. 
Such external rear-view mirrors are known in practice and have for in- 

|^ stance been disclosed in German patent application DE 40 10 083 A. 

30 

A multiplex system is provided to trigger the servomotors 9 to 12, the 
heatings 13, 14 and the lamp 15. It comprises a control unit 16, which is 

3> to be arranged in the driver's cabin of the commercial vehicle and which 
is surrounded by a dashed line in Fig. 1. This control unit 16 has a 

35 transmitting unit 17 as a basic item which is connected with a receiving 
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unit 20 arranged in the housing 2 by way of a data bus only consisting 
of two eletric lines 18, 19. A current supply 21 with a voltage of 12 or 
24 volt usual in such vehicles is connected to corresponding input of the 
receiving unit 17. Further, an on-off switch 22 for the lamp 15 and an 
5 on-off switch 23 for the heatings 13, 14 is connected to corresponding 
input of the transmitting unit 17. Further, a mirror switch 24 is connect- 
ed to corresponding input of the transmitting unit 17 and has a rotary 
switch 25 to elect the mirror glass 3 or 4, respectively, and a slide 
switch 26 displaceable in two coordinate directions to actuate the servo- 

10 motors 9, 10 or 11, 12, respectively, associated with the mirror glass 3 
or 4, respectively, elected in each case. The rotary switch 25 and the 
slide switch 26 are integrated one into the other. If - as outlined in 
I — Fig. 1 - the actuation of the upper mirror glass 3 is elected by the 

rotary switch 25, then the servomotor 10 is triggered by displacement of 

15 the slide switch 26 in horizontal direction and pivots the mirror about 
the positioning axis 6. If, however, the slide switch 26 is moved in 
vertical direction, then the mirror glass 3 is correspondingly pivoted 
about its horizontal positioning axis 5. The electric signals fed to the 
transmitting unit 17 via the switches 22, 23, 25, 26 are coded in the 

20 transmitting unit 17 and together with the supply voltage are fed via the 
lines 18, 19 forming the data bus to the receiving unit 20 in the housing 
2, where, corresponding to the coded signals, a current supply of the 
lamp 15, the heating 13, 14 or the servomotors 9 to 12 is triggered in 
the manner described. In Fig. 1 the servomotors 9, 10, 11, 12 are shown 

25 as symbols on the left of the receiving unit 20 of the multiplex system so 
that the lines leading to the servomotors 9 to 12 are illustrated more 
clearly. The lines 18, 19 are connected or can be connected with the 
receiving unit 20 via a plug connection 27 in the housing 2. 

30 Even though the switches 22, 23, 24 are shown within the surrounding of 
the control unit 16, this does not imply their forming a spatially closed 
unit with the transmitting unit 17; rather, the switches 22, 23, 24 are 

3 located at a place within the driver's cabin easy to be reached by the 
driver, whereas the transmitting unit 17 and all the lines not designated 

35 in detail are arranged within the instrument panel, i.e. out of sight. 
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The embodiment according to Fig. 2 differs from that according to Fig. 1 

in that two external rear-view mirrors la and lp are provided each 

/ % having a housing 2a, 2b, only one - big - mirror glass 4a, 4b being 

/ / it 
provided in the housing 2a or 2b, respectively, and being adjustable in 

5 the manner described by the servomotors 11a, 12a or 12b, 12b, respec- 
tively. All component parts of the two external rear-view mirrors la, lb 
that are largely or completely identical with Fig. 1 have the same 
reference numeral as in Fig. 1 with "a" or lf b" suffixed, but without a 
renewed description. As far as the control unit 16ab comprises parts 
10 identical with or similar to Fig. 1, they have the same reference numeral 
with "ab" suffixed. 

A mirror switch 24ab with a rotary switch 25ab and a slide switch 26ab 
are provided in the control unit 16ab, the rotary switch 25ab serving in 

15 this case to switch from the external rear-view mirror l^i to the external 
rear-view mirror lb and vice versa. Otherwise the function is identical 
with that of the embodiment according to Fig. 1. The transmitting unit 
17ab receives its control signals from the mirror switch 24ab or the 
on-off switch 23ab for the heating 14a, 14b. The signals coded in the 

20 transmitting unit 17alp correspondingly pass to the receiving unit 20a and 
20b, respectively, via the lines 18a, 19a forming a data bus for the re- 
ceiving unit 20a of the external rear-view mirror la, and the lines 18b, 
19b forming a data bus for the receiving unit 201? of the external reacO 
view mirror lb. In this case two data busses 18a, 19a and 18b, 19b, 

25 respectively, are available which are supplied by a transmitting unit 

17a^ and which lead to receiving units 20a, 20J> , independent of each 
other. There the coded signals are again correspondingly translated so 
that either the heating 14a and 14b, respectively, or the servomotors 11a, 
12a and lib, 12b, respectively, are triggered. 

30 ' ' / 

Fig. 3 shows a third embodiment with an external rear-view mirror lc 
substantially identical with that according to Fig. 1. Including the ^ 
control unit 16c it differs from the embodiment according to Fig. 1 only 
in that the multiplex system is additionally provided with a memory cir- 

35 cuit. As far as this there is no need of a renewed description of all the 
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parts identical with Fig. 1 which are designated with the same reference 
numeral with "c" suffixed. The servomotors 9c, 10c, 11c, 12p are provided 
with a rotary position indicator 28, 29, 30, 31 detecting the rotary posi- 
tion of the corresponding motors 9c, 10c, 11c, 12c. It gives a correspond- 
5 ing signal to the receiving unit 20c. Such rotary position indicators can 
be formed by rotary potentiometers, slide potentiometers, but also by 
digitally operating impulse emitters. 

The rotary position signals produced by these rotary position indicators 
10 28, 29, 30, 31 are returned to the transmitting unit 17c via the data 

busses formed by the lines 18c, 19^. These signals can be stored in the 
transmitting unit 17c and that by corresponding actuation of a storage 
location key 32 or 33 or 34 electing a storage location and by a storage 
switch 35 triggering a storage process. With the described embodiment 
15 according to Fig. 3 a displacement or adjustment of the mirror glasses 3c 
or 4c, respectively, can be carried out via the data bus 18c, 19c on the 
one hand. A driver can store this position for example via the storage 
location key 32 in the associated storage location. If meanwhile the posi- 
tion of the mirror glasses 3c, 4c has been changed, then the correspond- 
20 ing adjustment can be recalled and carried out by simple actuation of 

the storage location key 32. Thus, a position of the mirror glasses 3c, 4c 
can be associated with each of a plurality of drivers by the storage 
location keys 32, 33, 34 and can be re-adjusted in a simple manner. 

25 A further advantageous additional device for the rear-view unit becomes 
apparent from Figs. 4 and 5, which is used for a vehicle with a trailer 
and in particular a truck with a trailer or a tractor with a truck and a 
semi-trailer. This is an angle detection equipment connected with the 
transmitting unit lip of the multiplex system, by means of which the po- 

30 sition of the mirror glass or mirror glasses 3c, 4c can be corrected by 

way of the multiplex system according to the angle W between the longi- 
tudinal axes L^, parallel to the direction of travel of the truck 36 
and the semi-trailer 37. 

35 The angle detection equipment consists of an angle transmitter responding 
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to a change of the angle formed between the truck 36 and the semi-trail- 
er 37 and an evaluation unit 38. The angle transmitter is connected with 
the input of the evaluation unit 38, the output of which is connected with 
the transmitting unit 17c of the multiplex system to control the mirror 



In Fig. 5 two alternatives of the angle transmitter are diagrammatically 
outlined which can be used alternately. On the one hand, it is an in- 
cremental position transducer 39 on electro-optical basis, with the help of 

10 which an angle mark 40 in the vicinity of the rotary table 41 of the 
semi-trailer 37 can be read. When the truck 36 is turned in and the 
angle W between the semi-trailer 37 and the truck 36 correspondingly 
grows, the angle marks 40 run past the electro-optical incremental 
position transducer 39, the latter produces electric signals which are fed 

15 via connection lines 42, 43 to the evaluation unit 38. From the impulseQ 

like signals the latter determines corresponding control signals for the 

correction of the mirror position which, similar to the function of the 

storage location keys 32, 33, 34, are fed from a storage device 38' into 

the transmitting unit 17c and are passed on to the receiving unit 20^ via 

20 the lines 18c, 19c. If for instance an angle W of 20° is registered, the 
/ / Q 
mirror glass 4c controlled by the multiplex system rotates outwards by a 

corresponding angle about its vertical positioning axis 8c. 

In an alternative embodiment the angle transmitter is formed by two dis- 
25 tance sensors 46, 47 arranged in the field of the side walls 44, 45 of the 
truck 36 facing away from each other. These sensors 46, 47 measure the 
respective distance between the two lateral regions of the front side 48 of 
the semi-trailer 37 in the vicinity of the side walls 44, 45 and the dis- 
tance sensors 46, 47. The distance sensors 46, 47 can be ultrasonic sen- 
30 sors or infrared sensors. They generate a signal proportional to the spe- 
cific distance which is fed via the connection lines 42 and 43, respec- 
tively, to the evaluation unit 38. The latter computes the angle W on the 
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(Fig. 4). 
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basis of the different distances measured and in turn generates a corre- 
sponding control signal for the transmitting unit 17c, which is in turn 
fed to the receiving unit 20c for moving of the mirror glass 4c to track 
the angle. 

It must be emphasized that the evaluation unit 38 can also be integrated 
into the transmitting unit 17c. 

It has to be added to Fig. 1-4 that the data bus consisting of the two 

lines 18, 18a, 18b, 18c, 19, 19a, 19b, 19c can be formed from a ground 

line 18, 18a, 18b, 18c and from a supply line 19, 19a, 19b, 19c, the 

data signals transmitted in form of a frequency modulated voltage signal 

between the multiplex transmitting unit 17, 17ab, 17c and the multiplex 

receiving unit 20, 20a, 20b, 20c being sent via the ground line 18, 18a, 

18b, 18c. A data transmission via the supply line 19, 19a, 19b, 19c, 
/ / / / / 

however, is also possible. 

Summarizing, a modular system is created by the multiplex data 
transmission system provided according to the invention, which allows to 
control differently equipped rear-view units at motor-vehicles by the 
retention of only two connection lines. As by that no vehicle components 
relevant to security are concerned, the multiplex system can be designed 
simply and without any redundancy equipments. 



